White mature adipocytes (MAs) are plastic cells able to reversibly transdifferentiate toward fibroblast-like cells maintaining stem cell gene signatures. The main morphologic aspect of this transdifferentiation process, called liposecretion, is the secretion of large lipid droplets and the development of organelles necessary for exocrine secretion.
Introduction
Adipose tissue is being increasingly recognized as an important endocrine organ that produces and releases a variety of factors and adipokines regulating different physiological processes (Ali et al., 2013 ). In particular, white adipose tissue is an organ highly specialized in storing and releasing lipids in response to a variety of signals controlling energy balance (Bou et al., 2014) and MAs are functionally the most important cell type in adipose tissue (Gimble et al., 2003) . They are characterized by spherical shape with a single large lipid droplet formed by triglycerides that accounts for >90 % of the cell's volume (Cinti, 2009 ). The thin cytoplasm contains the nucleus, characteristically squeezed by the large lipid vacuole, usually an under-developed Golgi apparatus, rough endoplasmic reticulum (ER) made up of short, isolated cisternae and rare lysosomes (Cinti, 2009 ). They have a variable size that depends mainly on the size of the lipid droplet stored in them.
A non-membranous electron-dense barrier, containing functionally important proteins such as perilipin, seems to separate the lipid droplet from the thin rim of cytoplasm without distinct structures (Blanchette- Mackie et al., 1996) . All these data together suggest that the process of cellular differentiation in terminally differentiated mammalian cells is not irreversible and MAs are able to reversible change their phenotype (Poloni et al., 2012) . In particular, white adipocytes have recently attracted attention because, under physiological stimuli, they can directly transdifferentiate by a specific mechanism called liposecretion (Poloni et al., 2012; Maurizi et al., 2016) , losing their characteristic lipid droplet (delipidation) and transforming into fibroblast-like cells (Poloni et al., 2012) . This phenomenon has been described for the first time as a dedifferentiation process (Matsumoto et al., 2008) Microenvironment, more than cellular commitment, can be essential to maintain, or adapt, a specific cellular phenotype to physiological challenges . According to this hypothesis, it is presumable that the in vitro culture may represent the environment condition that triggers the reprogramming of human MAs and leads to the massive liposecretion in order to acquire the most convenient phenotype in the new environment. Additionally, in line with the in vitro results, liposecretion-compatible electron microscopic aspects are also observed in explants from human fat in matrigel and, rarely, in vivo, in the adipose tissue from obese patients (Maurizi et al., 2016) . Collectively, these data support a new plastic process of transdifferentiation of adipocytes into a stem cell-like cells, but the molecular details that regulate this process are still largely unknown.
In this respect, the purpose of this review is to accurately describe the potential molecular mechanisms involved in the liposecretion process, underlining the prevalent gene regulatory pathways observed by studying the gene expression profile of human MAs isolated from subcutaneous adipose tissue. Previous results demonstrated that, post liposecretion, adipocytes show similar functional and molecular properties to MSCs isolated from donors age-related bone marrow. Accordingly to these data, in this review comparison between MA gene expression profile and MSC was analyzed.
In particular, this work focus on three gene clusters, specifically, the genes involved into the cellular morphology changes (Table 1) , genes able to regulate the transports of molecules through the membrane (Table 2) and genes involved into the cellular proliferation (Table 3) .
Potential ways to guide liposecretion process were suggested looking to the possible structural changes of adipocytes. Notably, previous data demonstrated that during the liposecretion process a well-developed set of organelles implicated in secretory processes such as mitochondria, stacked rough ER and hypertrophic Golgi complex were present in these "liposecreting" adipocytes. In line This article is protected by copyright. All rights reserved with these observations expression analysis of the genes involved into the cellular structural rearrangement and transport through the membrane were studied.
In particular, in agreement with the completely committed status of adipocytes, results demonstrated that among the 16 genes involved in cell morphogenesis only three were upregulated in MAs respect to BM-MSC, suggesting the idea that MAs without physiological stimuli were not subjected to shape changes.
Moreover, previous data showed that 81 
Adipocytes' morphology changes during liposecretion
The role of intercellular adhesion and extracellular-matrix (ECM) molecules are critical in stem cell lineage specification, and therefore, they could be used to develop technologies to control stem cell differentiation by exploiting cell-cell interactions (Alimperti et al., 2015) . Cell adhesion molecules All together these data showed that molecular pathways regulating extra-and intra-cellular interactions are involved into the liposecretion process. This analysis wants to underline potential regulatory mechanisms that could be studied more in detail in future.
Transport of lipid droplets through the cell membrane during the liposecretion process
Lipid droplets ( 
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